Natural killer cells in a lower invertebrate, Nereis diversicolor.
Globular, non-adherent coelomocytes, called "G3 granulocytes", of the polychaetous annelid Nereis diversicolor display spontaneous cytotoxicity. These cells were found capable of killing invertebrate as well as vertebrate target cells by a contact-dependent cytolytic process. Cytotoxic activity of G3 granulocytes against foreign cells develops in three steps. At first, the cells become motile and form lamellipodia. In a second step, short, pointed pseudopodia arise from the edge of the lamellipodia and are making contact with the stimulating foreign object. In a third step, the G3 granulocytes release dense granules by exocytosis onto the foreign substrate or cell which finally will undergo lysis. Within few minutes after activation, the G3 granulocyte will alter its polarity, realigning both Golgi apparatus and centrosome towards the target cell. A pore-forming protein may be involved in the cytotoxic activity of the G3 granulocytes. These cells were observed to burst after contact with and release of granules onto an abiotic solid substrate, indicating that under certain circumstances the G3 granulocytes may be sensitive to their own cytotoxic activity. These data support the postulate of Franceschi et al. (Eur. J. Immunol. 21, 489-493 (1991) that a primitive natural killer cell-like activity had been developed early in phylogenesis. A simple method for preparing invertebrate coelomocytes for scanning electron microscopy is described.